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Progressive growth of a pelvic collection five years
after endovascular aneurysm repair: An atypical
presentation of an asymptomatic contained
rupture
Olivier Bladt, MD,a Geert Maleux, MD,a Sam Heye, MD,a Dirk Vanbeckevoort, MD,a and André
Nevelsteen, MD, PhD,b Leuven, Belgium
We report a case of an unusual and late presentation of an asymptomatic contained rupture after modular stent-graft
implantation to treat an aortobiiliac aneurysm. Follow-up computed tomography (CT) scans 4 and 5 years after
endovascular aneurysm repair showed a homogeneous, nonenhancing, but clearly growing, pelvic collection. CT-guided
drainage of the collection was performed, and cultures of the evacuated brown fluid were negative for any infection.
Control CT scan after drainage showed a complete collapse of both the collection and the previously excluded iliac
aneurysms. A direct communication between the sterile pelvic collection and the excluded iliac aneurysm was suggested
on this CT imaging and confirmed afterwards by surgery. From these imaging and surgical findings, this pelvic collection
can be considered as an atypical presentation of an asymptomatic contained rupture of the excluded aneurysm. (J Vasc
Surg 2006;43:172-6.)The purpose of endovascular aneurysm repair (EVAR)
is to prevent aneurysm rupture by excluding the aneurysm
from the aortic circulation. Endoleak is a well-known com-
plication of EVAR and is defined as the persistence of blood
flow outside the lumen of the endograft but within the
aneurysmal sac.1 Aneurysms may enlarge and eventually
rupture after EVAR owing to endoleaks.2,3
Endotension is defined as increased pressure within the
aneurysmal sac without evidence of endoleak as the cause.
In several cases, it may lead to sac enlargement and, poten-
tially, to rupture.4 The underlying pathophysiologic mech-
anism is hypothesized to be persistent or recurrent pressur-
ization of the aneurysmal sac after endovascular repair.5 It
has been proposed that endotension may account for cases
of aneurysm rupture and that aneurysms that enlarge or fail
to decrease in size may remain pressurized.5-10 Lifelong
surveillance after endovascular repair is still indicated be-
cause delayed aneurysm expansion can occur.11
In this report, we present a patient who underwent
EVAR of a bilateral aortoiliac aneurysm by placement of an
aortoiliac endoprosthesis after coil embolization of the left
internal iliac artery and surgical ligation of the right internal
iliac artery. Five years later, the patient progressively devel-
oped an atypical pelvic collection that communicated with
the excluded bilateral common iliac aneurysm as demon-
strated on computed tomography (CT) imaging and was
From the Department of Radiologya and Vascular Surgery,b University
Hospitals Gasthuisberg.
Competition of interest: none.
Reprint requests: Geert Maleux, MD, Department of Radiology, University
Hospitals Gasthuisberg, Herestraat 49, B-3000 Leuven, Belgium (e-mail:
geert.maleux@uz.kuleuven.ac.be).
0741-5214/$32.00
Copyright © 2006 by The Society for Vascular Surgery.
doi:10.1016/j.jvs.2005.08.036
172subsequently considered to be an asymptomatic contained
rupture after EVAR in the absence of clear endoleak.
CASE REPORT
A 69-year-old man presented with a small (3-cm-diameter)
distal abdominal aortic aneurysm (AAA) extending over both iliac
arteries just to the level of the iliac bifurcation bilaterally. The right
iliac aneurysm had an outer diameter of 6 cm and an intraluminal
diameter of 2.8 cm, and the left iliac aneurysm had an outer
diameter of 5.5 cm and an intraluminal diameter of 2.8 cm (Fig 1,
A).
The patient was considered unfit for open surgical repair, and
we decided to treat the aneurysm by modular stent-graft implan-
tation. After coil embolization (MReye coils, Cook Europe, Bjae-
verskov, Denmark) of the left internal iliac artery, the aortic stent-
graft (Zenith-Cook, Bjaeverskov, Denmark) and the right iliac
stent-graft extension were inserted via the right common femoral
artery after femoral cut down; the left iliac stent-graft extension was
inserted percutaneously via the left femoral artery. Both iliac stent
graft extensions ended in the proximal external iliac artery, com-
pletely covering the aortobiiliac aneurysm.
A surgical bypass from the ipsilateral external iliac artery to the
postostial segment of the internal iliac artery was impossible to
perform because of extensive vessel wall calcifications at both
anastomotic sides of the bypass. Subsequently, after a minimal
surgical dissection, we ligated the right internal iliac artery by
transfixion and suture. The completion intraoperative angiogram
showed complete aneurysm exclusion.
Two weeks after stent-graft implantation, the patient pre-
sented with acute ischemia of the right lower limb. Angiography
revealed thrombosis of the right limb of the endoprosthesis and
significant kinking of the metallic skeleton of the endoprosthetic
right limb extension. After surgical cut-down of the right common
femoral artery, a Fogarty-thrombectomy (Edwards Lifesciences,
Irvine, Calif) of the thrombosed limb extension was performed,
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& Johnson, Warren, NJ) to open and to straighten the kinked
segment of the stent-graft. The stent within the right limb of the
stent-graft was postdilated with a 9-mm diameter Powerflex angio-
plasty balloon (Cordis), resulting in a fully patent and nonkinked
right limb of the stent-graft.
The patient recovered well and further clinical follow-up was
uneventful. Annual follow-up of the patient’s aneurysm byCT scan
showed no significant changes in the diameter of the aneurysm
during these 5 years (Fig 1, B) (Table). No volumetric measure-
ments of the iliac aneurysm were done.
Almost 5 years later, the control CT scan showed a hydrouret-
eronephrosis on the right side and an atypical thin-walled pelvic
collection (Fig 2). This homogeneous pelvic collection had dimen-
sions of 110  93  90 mm, showed a low density (10 HU)
Fig 1. A, A computed tomography (CT) scan of the aortobiiliac
aneurysm before endovascular repair (EVAR). B, A control CT
scan 1 year after EVAR shows that both iliac aneurysms are
completely excluded by the stent-graft. The size of the aneurysmal
sacs remained the same compared with the size before the opera-
tion.compared with the density of the excluded aneurysm, and nocontrast enhancement. It was localized on the roof of the bladder
just caudally to both iliac aneurysms and extended caudally in the
pelvis at the level of the symphysis pubis. The fat plane surrounding
the collection was not infiltrated.
Initially, this was considered to be a liquefied hematoma with
secondary ureteral obstruction to the right side. Under local anes-
thesia, CT guidance was used to place a percutaneous Cystofix (B.
Braun, Melsungen, Germany) in the collection, and 700 mL of
brown liquid fluid was evacuated, which reminded us of a previous
hematoma. No antibiotics were given during or after the drainage.
A CT scan after this procedure showed that the collection was
empty but also that both native and excluded iliac aneurysms had
significantly decreased, suggesting a true connection between the
native iliac aneurysms and the pelvic collection (Fig 3). Results of
cultures of the evacuated fluid were negative. Anatomopathologic
analysis of the brown fluid showed the presence of hemosiderin
macrophages, lipophages, and cholesterol-containing debris, ex-
cluding a hygroma, developed due to transgraft ultrafiltration.
A nuclear scan using Tc99m-hexamethylpropylene amine ox-
ine-labeled leukocyte imaging (white blood cell scan) showed no
evidence for active infection around the vascular endoprosthesis. A
control CT scan 1 month later showed complete recurrence of the
cystic pelvic collection around the two legs of the stent-graft and an
increase of the diameter of the iliac aneurysms and recurrent
hydroureteronephrosis at the right side. There were no clinical,
biochemical or imaging signs of inflammation or infection and
there was no imaging evidence for an endoleak.
Because of early recurrent collection, a surgical drainage of the
collection and a partial resection of the cystic wall were performed.
The right aneurysmal sac around the Zenith endoprosthesis was
closed by overlapping the arterial wall in vest-over-pants fashion
(“reefing”) as a double suture line to obviate any cavity around the
endograft. Perioperative inspection of the collection and iliac
aneurysm also revealed a clear communication between both (Fig
4). Intraoperative palpation of the aneurismal sac did not reveal
pulsations.
Repeated microbiologic analysis of the fluid collection con-
firmed its sterile nature. Analysis of the surgically drained brown
fluid also confirmed the previous histologic findings as described
after percutaneous aspiration of the collection.
The patient recovered well and was discharged 7 days later.
Control CT scans 1 and 5 months after the surgical procedure (Fig
5, A and B) showed no recurrent pelvic collection, decreased right
Diameter measurements of both iliac aneurysms
Time period
Diameter right
iliac aneurysm (mm)
Diameter left
iliac aneurysm (mm)
Before implantation 60 55
After implantation
1 year 59 56
2 years 59 57
3 years 59 58
4 years 60.5 55
5 years 60 57iliac aneurysm, and decreased hydronephrosis at the right side.
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In the presented case, a homogeneous thin-walled pel-
vic collection arose next to the excluded bilateral iliac
aneurysm. After the drainage, there was not only purchase
of the pelvic collection but also of the biiliac aneurysm, so
we suggested a connection between these two as confirmed
de visu during surgical excision of the collection.
The particular information of real communication be-
tween the excluded aneurysmal sac and the pelvic collection
raises the hypothesis of an unusual form of asymptomatic
contained rupture that developed 5 years after endovascular
Fig 2. A, Axial and (B) reconstructed coronal slices of the ex-
cluded aneurysm 5 years after EVAR clearly show the homoge-
neous, thin-walled pelvic collection (*) located close to the ex-
cluded iliac aneurysms and above the roof of the bladder.aneurysm repair. The pathophysiologic mechanism can be aprogressive “diverticular” bulging of the excluded sac
forming a communicating collection and might be consid-
ered as aneurysm growth and, potentially, endotension,
although the excluded aneurysmal sac was not pulsatile
during surgical inspection. Endotension is defined as in-
creased pressure within the aneurysmal sac without evi-
dence of endoleak as the cause.12,13 It may lead to aneu-
rysmal sac enlargement and later on can, potentially, result
in dilatation of the proximal or distal neck of the aneurysm,
leading to type I endoleak and eventually to rupture.4
Endotension is seen in 2% to 5% of patients after endovas-
cular aneurysm repair.12,13
The formation of a communicating pelvic collection
can develop silently and very slowly, as in the presented
case, or can develop suddenly. In the latter scenario, it
might be considered as a contained rupture of the excluded
Fig 3. A computed tomography scan obtained immediately after
percutaneous drainage of the collection shows absence of any
pelvic collection and clear shrinkage of both iliac aneurysms (ar-
rows).
Fig 4. A perioperative view into the drained right iliac aneurysm
shows the right iliac limb of the Zenith stent-graft (arrows). The
tweezers are placed in the hole (arrowhead) communicating be-
tween the aneurysm and the pelvic collection.aneurysm owing to persistent endotension. In case of a
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tomatic clinical event as described by Thoo et al14 in a case
of endotension leading to contained rupture after open
abdominal aneurysm repair.
Another potential pathophysiologic mechanism could
be disruption of lymphatics during the first operation.
However, this hypothesis seems unlikely as the pelvic dis-
section was kept at a minimum because palpation of the
origin of the right internal iliac artery revealed extensive
Fig 5. A, Axial and (B) reconstructed coronal slices of the aorto-
biiliac aneurysm 5 months after surgical resection of the collection
show absence of clear growth of the excluded iliac aneurysms. Note
the vascular coils in the left proximal internal iliac artery (arrow).calcifications, making a surgical bypass impossible. Addi-tionally, if the pelvic collection were lymphatic in origin, we
would expect the pelvic collection to occur much earlier.
In our case, the patient was asymptomatic and the
collection was detected incidentally after routine annual
control CT scan after EVAR. It is impossible to determine
the exact pathophysiologic working mechanism of forma-
tion of the pelvic collection in this patient. The presence of
a low-flow endoleak, not detected by CT scan, seems
unlikely because no blood was evacuated from the collec-
tion after percutaneous drainage or during surgical exci-
sion. Other potential pathophysiologic mechanisms, such
as direct pressure transmission from the adjacent aortoiliac
lumen to the aneurysmal sac,2,15 proteolytic degradation of
the enzymatic activity in the intrasac thrombus, which
results in weakening or thinning of the aneurysm wall, or a
pressure transmission through the wall of the stent-graft
cannot be excluded; however, intraoperative surgical in-
spection did not reveal a pulsatile excluded aneurysmal sac.
Another point of interest is the type of endoprosthesis
used during the initial EVAR. Endotension or aneurysm
growth without evidence of endoleak, detected after open
aneurysm repair as well as after EVAR, most frequently
happened with polytetrafluoroethylene (PTFE) grafts but
can also, although rarely, occur with Dacron (DuPont,
Wilmington, Del) grafts, as this case illustrates. Thoo et al14
reported five patients with endotension who had been
treated with PTFE grafts after open repair. Lin et al2
described three cases of delayed endotension: two were
treated with Excluder PTFE endografts (W.L. Gore, Flag-
staff, Ariz) and one with a bifurcated EVT stent-graft
(Endovascular Technologies, Menlo Park, Calif).2 Risberg
et al16 described four cases: three were PTFE grafts, and
only one concerned a Zenith Trifab stent-graft, the same
stent-graft as we used.
The 5-year time period between the endovascular
stent-grafting and radiologic depiction of the collection is
quite long. This is not unusual, compared with already
reported data of radiologic onset of endotension. Thoo et
al14 noted a mean time interval of 4.5 years, and Lin et al2
observed in all three described cases a clear growth of the
completely excluded aneurysm 3 years after endovascular
repair.
In the differential diagnosis of a pelvic collection 5 years
after EVAR, we took into account formation of a sponta-
neous hematoma, although the patient was not on an
anticoagulation regimen. We also excluded infection of the
stent-graft based on clinical examination, radiologic and
nuclear imaging studies, and biochemical analysis of the
blood and drained fluid collection.
Although no definitive consensus about treatment of
endotension can be found in the literature, one or another
form of treatment seems to be mandatory, because recur-
rent or persistent pressurization of the AAA sac will even-
tually result in rupture.4 Additionally, continued growth of
the aneurysmal sac, with or without endotension, might
result in dilatation of both the proximal and distal neck of
the aneurysm and subsequently lead to a proximal or distal
type I endoleak, or both, and eventually to an AAA rupture.
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conversion to open repair, although secondary conversion
is associated with perioperative mortality between 20% and
30%.4 An alternative treatment is open fenestration of the
aorta, removal of the fluid and remaining thrombus, and
reefing of the sac after clipping of aortic side branches. This
operation potentially can be done laparoscopically. In the
presented case, we decided to perform a less-invasive sur-
gery instead of classic open repair, because the patient was
not fit enough for an aortic clamp. Resection of the collec-
tion, removal of the fluid in the aneurysmal sac, and reefing
of the aortoiliac wall around the Zenith endoprosthesis
were therefore performed.
An endovascular approach by relining the graft with a
coaxial endograft was not an option. The mass effect by the
collection, resulting in a hydroureteronephrosis, had to be
treated without delay, and additionally, we had no visual or
histologic evidence the fluid collection was a hygroma,
developed because of transgraft ultrafiltration. Finally, by
performing an open procedure, visual inspection of the
endoprosthesis could be done to be sure no signs of graft
disintegration were present.
CONCLUSION
Asymptomatic development of a sterile, pelvic collec-
tion several years after stent-graft implantation can occur
due to a contained rupture of an excluded aneurysmal sac in
the absence of any endoleak. Although there might be a
place for conservative management in an asymptomatic
patient, we were reassured by a surgical exploration that
allowed complete removal of the collection and its mass
effect on the ureter, visual inspection of the graft, and
finally, the surgical intervention resulted in a good outcome
after 6 months as confirmed by control CT scan.
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